The purpose of presented study is to find out main issues of development of eco-innovation in the Baltic States and to outline the main directions for further research, where the tasks of study are: to clarify the concept and definition of eco-innovation; and to estimate the current situation regarding eco innovation's development in the Baltic States. The research methods used, depending on the task: literature review, descriptive and inferential statistics, comparative method, as well as content analysis and systematization. European eco-innovation index (countries' performance) shows that in general the Baltic States are lagging behind both other EU Member States and Baltic Sea Region countries. Although Estonia is the leader among Baltic States, Lithuania shows faster growth but Latvia lags behind.
Introduction
Sustainable economic development is one of the main objectives of economic policies and strategies in recent years, at the European and global levels. It requires ensuring economic growth and development in terms of environmental protection by providing a link between sustainable economic growths, improvement in human health and well-being, social justice, employment and environmental protection (Carayannis, 2014; Diaz-Garcia, 2015; Pociovalisteanu, 2015; Sangha, 2015) . Green growth, reflecting local contexts and preferences (World Bank, 2012) , and circular economy (EC, 2014 ) is a way to pursue economic growth and development, while preventing environmental degradation, biodiversity loss and unsustainable natural resource use (OECD, 2010; OECD, 2011) . It is acknowledged that the greening of economic process is one of the most innovative changes in recent economic evolution (e.g. Andersen, 2010; EC, 2011; Rizos, 2015) . Despite there being no internationally agreed definition of green growth, there is consensus that it is a combination of economic growth and environmental sustainability (Rizos, 2015) . Green innovation or "eco-innovation", as well as environmental friendly products and services have been recognised as: a main driver and goal of economic development (Andersen, 2010; European…, 2013; Walz, 2014; Rizos, 2015) , particularly for SMEs (Hossain, 2015) ; the part of nations' wealth (OECD: 2011); and improver of living standards (Henriksen, 2012) .
Because eco-innovation is context-specific, the research is needed from individual countries, which could be done by researchers from those countries who understand the broader context and societal processes in which eco-innovation is embedded (Kemp, 2011) .
Therefore, the purpose of this paper is to find out main issues of development of eco-innovation in the Baltic States and to outline the main directions for further research. The following tasks are indicated: 1) to clarify the concept (nature) and definition of eco-innovation; and 2) to estimate the current situation regarding to the ecoinnovation's development in the Baltic States, comparing to other Baltic Sea Region countries and EU Member States (MS).
The methodology and methods of research were used according to the task: 1) for clarifying the concept and definition of eco-innovation the systematic and critical review of the content of literature was performed using generally accepted methods (e. g. analysis, and synthesis). The materials used for the review were as follows: scholars' articles, reports and books; reports, recommendations and books of international institutions (OECD; World Bank) and EU, as well as EU policy recommendations; 2) in order to assess the current situation of eco-innovation's development in the Baltic States, comparison between EU Member States (MS) and Baltic Sea Region countries was performed using: descriptive and inferential statistics; and comparative method. The data of European Eco-Innovation Scoreboard (Eco-IS) were used. The (Eco-IS) has been developed by the Eco-Innovation Observatory (EIO) and assesses eco-innovation performance across the 28 EU MS. The Eco-IS shows performance of individual MS in different dimensions of eco-innovation compared to the EU average and currently it covers a time period from 2010 to 2013 (EIO, 2014) . The data were obtained from EIO database (EIO, 2015) , which provides the data of ecoinnovation index, which characterise countries' eco-innovation performance, as well as five indexes or indices (five groups of 16 indicators which constitute the overall index). Despite V. Rizos et al. (2015) pointing out that the eco-innovation index could only provide messages about the overall country performance related to ecoinnovation, it is used in studies by many researchers (e. g. Tarnawska, 2013) .
It should be added that the paper presents results of study, which is the first stage of planned broader research in eco-innovation development.
Nature and definition of eco-innovation
Many scholars emphasise the context of the natural environments for society and economy and the interaction and co-development of society and environment (nature) (e. g. Carayannis, 2014). However, the greening of innovation systems has a broader focus, not only on the development of eco-innovations, but also covering organizational sustainability, institutions and practices appropriated to the reduction of environmental impacts (Silva, 2013) . Therefore, eco-innovation covers three types of changes aimed at sustainable development: technological, social and institutional innovation (Rennings, 2000) .
The term eco-innovation (environmental innovation, green innovation or sustainable innovation) has been often used to identify the innovations that contribute to a sustainable environment through the development of ecological improvements (Xavier, 2014) . Eco-innovation is a multi-dimensional and complex concept with many definitions that go beyond technological progress (Karakaya, 2014; Rizos, 2015) and sustainability transition, which requires new forms of eco-innovation . There is no consensus among experts or among scholars, regarding definition of ecoinnovation (e. g. Andersen, 2008; Carrillo-Hermosilla, 2010; Xavier, 2015) .
Because the consolidated and operational definitions are lacking, the assessment of multiplier (e. g. socio-economic, environmental, health) effect and impact of eco-innovation is very difficult (Andersen, 2010; Carrillo-Hermosilla, 2010) . Besides, the lack of common indicators and qualitative data and measurements, especially of environmental performance, which could be provided with necessary knowledge about eco-innovations, complicates the assessment of it (Reid, 2008) . At present, the evaluation of all kinds of eco-innovations' impacts (ecological, social and economic) is not fully performed. K. Rennings (2000) stressed the increasing importance of social and institutional eco-innovation, which at present are not measured and assessed. Moreover, the theoretical and methodological approaches for their evaluation are missing (Rennings, 2000; Kemp, 2011) . Besides, the environment or ecological impact or effect assessment is also less developed (OECD, 2009a) .
Many eco-innovation definitions are citing or are based on definition proposed by OECD/Eurostat (1999). However, the OECD/Eurostat (1999: 9) definition of ecoinnovation refers only to the environmental industry "Environmental industry (goods and services industry) consists of activities which produce goods and services to measure, prevent, limit, minimize or correct environmental damage to water, air, soil as well as problems related to waste, noise and ecosystems." This includes technologies, products, and services that reduce environmental risks and minimise pollution and resource use." However, nowadays the nature eco-innovation is a broader term. First of all, eco-innovation occurs in both industries: in eco-industries and traditional industries (Barsoumian, 2011) . Moreover, many scholars (e. g. Reid, 2008; Kesidou, 2012; Walz, 2014) argue that eco-innovation deals also with non-industrial activities, like as organisational and institutional eco-innovations. Institutional eco-innovations may include, for example: 1) command and control policies (e. g. environmental regulations); or 2) market-based instruments (e. g. environmental taxes or subsidies) (Kesidou, 2012) . Organisational eco-innovations allow introducing significantly changed organisational structures, the implementation of new or substantially changed corporate environmental strategies, or the implementation of new environmental management tools, particularly, environment management systems (EMS), from which ISO: 14001 standard is more common (Reid, 2008; Kesidou, 2012) .
Main recent and appropriate (in our opinion) definitions proposed by scholars, politicians and experts are presented in the Table 1 . In our opinion, the ecoinnovation nature is best characterized by essentially merging the definitions presented in Table 1 and it could be defined as "the production, assimilation or exploitation of a product, production process, service or management or business method that is novel to the organisation (developing or adopting it) and through the development of ecological improvements benefits the environment by preventing or reducing the impact, or by more efficient and responsible use of natural resources." Table 1 . Some of eco-innovation's definitions recently used by officials and scholars Definition Reference "…all measures of relevant actors (firms, politicians, unions,…private households) which develop new ideas, behavior, products and processes, apply or introduce …contribute to a reduction of environmental burdens or to ecologically specified sustainability targets." K. Rennings (2000: 322) "…are able to attract green rents on the market. …the degree to which environmental issues are becoming integrated into the economic process" M. M. Andersen (2008: 5) "…a change in economic activities that improves both the economic performance and the environmental performance of society" G. Huppes et al. (2008: 29) "the creation of novel and competitively priced goods, processes, systems, services, and procedures designed to satisfy human needs and provide a better quality of life for everyone with a life-cycle minimal use of natural resources … per unit output, and a minimal release of toxic substances"
A. Reida and M. Miedzinski (2008: 2) "…the production, assimilation or exploitation of a product, production process, service or management or business method that is novel to the organisation (developing or adopting it) and which results, throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of resources use (including energy use) compared to relevant alternatives" A. Arundel, R. Kemp, (2009: 5) ; R. Kemp (2011: 2) "…the implementation of new, or significantly improved, products (goods and services), processes, marketing methods, organisational structures and institutional arrangements which, with or without intent, lead to environmental improvements compared to relevant alternatives" OECD (2009a: 40) "…represents innovation that results in a reduction of environmental impact, no matter whether that effect is intended or not" OECD (2009b: 2) "…the eco-innovation concept is inherently linked to green competitiveness and the greening of the economy" M. Andersen, (2010: 15) "…the introduction of any new or significantly improved product (good or service), process, organisational change or marketing solution that reduces the use of natural resources (including materials, energy, water and land) and decreases the release of harmful substances across the whole life-cycle" EIO (2010: 10) "…any form of innovation resulting in or aiming at significant and demonstrable progress towards the goal of sustainable development, through reducing impacts on the environment, enhancing resilience to environmental pressures, or achieving a more efficient and responsible use of natural resources" EC (2011: 2) "…the production, assimilation or exploitation of a product, production process, service or management or business method that is novel to the organisation (developing or adopting it) and which results, throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of resources use (including energy use) compared to relevant alternatives" R. Kemp (2011: 2) "…refers to all forms of innovation -technological and non-technological, new products and services and new business practices -that creates to creation and development of new business opportunities and benefits the environment by preventing or reducing their impact, or by optimizing the use of natural resources" N. Sarkar (2013: 172) "…inventions, designs and new solutions for fulfilling human's and nature's needs in ecologically effective ways" N. Hofstra, D. Huisingh, (2013: 462) "…contribute to a sustainable environment through the development of ecological improvements" A. Xavier et al. (2014 Xavier et al. ( : 2276 
Eco-innovation performance of Baltic States
The eco-innovation index developed using Eco-IS, is a composite index made up from 16 indicators, grouped into five thematic areas (indexes or indices): ecoinnovation inputs, eco-innovation activities, eco-innovation outputs, resource efficiency and socio-economic outcomes (EIO, 2014) as shown in Table 2 .
The top ranking EU countries for eco-innovation are Sweden, Finland, Germany and Denmark, whose score, relative to the EU average (=100), is 138, 138, 132 and 129, respectively. The lowest eco-innovative indices relative to the EU average are shown by Bulgaria (38), Poland (42) and Cyprus (43) (Fig. 1) . Out of all 28 EU countries, Estonia ranked in 16 th place with score 72, Lithuania was 20 th (66), while Latvia was 24 th (52).
Fig. 1. The eco-innovation index of EU countries and the EU average, 2013
Source: based on data from EIO (2015) Comparing Baltic Sea Region countries' eco-innovation index, the leaders are the same, but Lithuania, Latvia and Poland are lagging behind (Fig. 2) . 
EU=1000
Looking at Baltic Sea region countries' eco-innovation index in the 2010-2013 period, only three countries: Estonia, Lithuania and Sweden exceed it after economic crisis (Fig. 3) . Lithuania achieved the biggest significant improvement, which boosted the eco-innovation index by 21 percentage points. Some reasons of lags in regards to eco-innovation in Baltic States could be the following: lack of specific policy measures promoting eco-innovation in Estonia; absence of explicit eco-innovation policy strategy or an environmental action plan in Latvia (Barsoumian, 2011; EIO, 2014) . The results of comparison between indexes or indices, which forms overall eco-innovation performance index (Table 2) , among Baltic States (Fig. 4) , demonstrate that despite smaller eco-innovation input in Latvia and Lithuania, the index of eco-innovation output and resource efficiency is higher than in Estonia, where index of eco-innovation input is considerably higher. Eco-innovation related patents, academic publications related to eco-innovation and coverage of "eco-innovation" in electronic media
Resource efficiency outcomes Country productivity in material consumption, energy use and water use as well as country's intensity of GHG emissions Socio-economic outcomes Exports of products from eco-industries (% of total exports), employment in eco-industries and turnover in eco-industries. Even though Latvia and Lithuania with smaller eco-innovation input have reached higher eco-innovation output, Estonian indices show more balanced values, which is closer to EU average (EU=100). While, regarding the important index of eco-innovation -socio-economic outcomes (Table 2 ) (exports of products from ecoindustries, employment in eco-industries and turnover in eco-industries (Table 2) , Latvia and Lithuania are lagging behind Estonia (Fig. 4) .
Fig. 4. Constituting indices of eco-innovation index of the Baltic States, 2013
Source: based on data from EIO (2015) Taking into account that socio-economic output seems linked with ecoinnovation inputs, in future more detailed studies would be necessary to evaluate the volume and impact of separate indicators, particularly, government and green early stage investments. V. Rizos et al. (2015) propose that wider impacts of ecoinnovation policies could be examined, using proxy indicators and qualitative assessments. In this context, more profound research for finding the main obstacles for eco-innovation development and implementation would be necessary to develop the recommendations for Baltic States, notably, Latvia's policy improvement in the green growth sphere.
Given that EIO (2014) is expecting eco-innovations in nanotechnology, as well as greening of service sectors and agriculture taking place in the near future in Latvia, the evaluation of eco-services development as one of the type of eco-innovation, particularly in rural areas and agriculture, could be important.
Conclusions
1. Despite the common concept and definition of eco-innovation, the measurement of its development, as well as the economic, especially environmental and social, benefit (impact) of eco-innovations being still in the developing stage, its importance in sustainable green growth of nations is widely accepted by scholars and politicians on the international and, particularly, on the EU level. (30) and Latvia (39), both have reached higher eco-innovation output, 100 and 101 points, respectively, than Estonia (67) with higher input (98). Nevertheless, Estonia's indices of all ecoinnovation's groups show more balanced values that are closer to EU average; and thereby demonstrate more equable development. Besides, the important indice of eco-innovation -socio-economic output (including exports of products from ecoindustries, employment in eco-industries and turnover in eco-industries), is higher in Estonia (51) than in Lithuania (14) and Latvia (24).
4. In general, Baltic States eco-innovation performance is significantly below the European average. The reasons of the backwardness could be the lack of an ecoinnovation policy strategy and specific policy measures promoting eco-innovation, especially in Latvia, but certainly there are other causes or influencing factors that require in-depth studies.
5. For further research the following studies could be necessary aim at: finding the main obstacles for eco-innovation development and implementation; assessing governmental policy and support in the sphere of eco-innovation, as well as early stage investments; and evaluation development of eco-innovation (eco-services) in rural areas.
